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(54) REWRITABLE OPTICAL RECORDING METHOD 

(57)Abstract 

PURPOSE: To improve the recording density without using an ■ 
electrode or a magnet by using an evanescent light of a very smaller 
size than the wavelength as a recording/reproducing/erasing light 
source and a thermally irreversible photochromic material for a 
recording medium. 

CONSTITUTION: An He-Ne laser light is passed through a half mirror 
3, and the light from an Ar laser 2 is reflected at the mirror 3 and put 
into a glass fiber 4. The light is cast to a recording medium 9 with the 
use of a capillary 10 for a minute electrode. The capillary 10 is 
surrounded by X, Y, Z-axes controlling electrostriction elements 5 in 
the outer periphery thereof and a laser signal to the medium 9 is 
controlled by a position controlling circuit 7. Thereafter, the laser light 
penetrating the medium 9 is brought into a photoelectric element 6 as 
a detector and the output from tone element 6 is input to a read 
signal processing circuit 8. In this constitution, a compound of a diaryl 
ethene derivative having polystyrene resin dispersed by the 
concentration of 5wt.% is used for the recording medium 9, and the 
diameter of an opening of the capillary 10 is approximately 0.1μm. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the rewritable optical recording method. 
[0002] 

[Description of the Prior Art] Various attempts, such as super resolution technology, pit edge record, and a V groove method, are 
performed for the purpose of improvement in the recording density of optical memory. However, since each of these uses the 
heat mode recording method, densification has reached the limitation. It is expected die photon mode record which uses a light 
energy for optical recording as it is that the limitation of a heat mode recording method is broken in recent years. In photon mode 
record, since wavelength multiplex and polarization multiplex become possible, two or more records can be performed in the 
same pit, and densification can be attained more. 

[0003] However, in a wavelength multiplex case, it is difficult to obtain many photochrome material from which absorption 
wavelength differs, and only improvement in about at most 5-time recording density is expected. Also in a polarization multiplex 
case, only improvement in the recording density about double precision can wish. Moreover, although multiplexing of 100 or 
more times is possible for the case of photograph chemical holeburning, it has the fault of needing 77K or less low temperature. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to conquer these, the magneto-optic recording (E. Betzig et ah, 
Appl.Phys.Lett., 61,142 (1992) references) by using the electric field effect and electromagnetic wave irradiation by STM for a 
recording method (referring to JP,2-98849,A) or EBANESSENTO light is proposed. 

[0005] However, it has the fault that the magnet for the electrode for impressing electric field or a magneto-optic recording is 

required for these methods, and equipment becomes complicated. 

[0006] 

[Means for Solving the Problem] this invention is made in view of such a situation, and the place made into the purpose is in 
development of an optical recording method recordable high-density, without using an electrode or a magnet. That is, the 
summary of this invention consists in the rewritable optical recording method which uses EBANESSENTO light of size minuter 
than wavelength as record and reproduction / elirnination light source, and is characterized by using the photochromic material 
which has heat irreversibility as a record medium. 

[0007] reversible only by the light source, even if there is no physical / chemical perturbation of others [ record medium / itself] 
without using an electrode or a magnet, in order to carry out optical recording by EBANESSENTO light — like - between 2 
states - color change - carrying out - in addition — and it is required for both states to be thermally stable If such a medium is 
used as an optical recording medium and the EBANESSENTO light of size minuter than wavelength is used as the record and 
reproduction / elimination light source, formation of the record pit of the size of 1 / 10 - 1/100 of the present record pit size can 
be attained, and can raise recording density by 100 to 10000 times the present condition. 

[0008] Hereafter, this invention is explained in detail, reversible only by the light source, even if there is no physical / chemical 
perturbation of others [ record medium / itself] as a record medium used in this invention — like - between 2 states — color 
change - carrying out - in addition - and both states use the photochromic material which has stable heat irreversibility 
thermally As a photochromic material which has heat irreversibility, although a diaryl ethene derivative, a fulgide derivative, a 
cyclophane derivative, etc. are mentioned for example, the point of thermal stability, repeat endurance, and long wavelength 
region susceptibility to a diaryl ethene derivative is more desirable. Especially the symmetrical or unsymmetrical diaryl 
maleimide, the symmetrical or unsymmetrical diaryl acid anhydride, or the symmetrical or unsymmetrical diaryl 
perfluoro-cyclopentene that makes an aryl group the substitution benzothiophene or substitution Indore which contains a hetero 5 
member ring especially is desirable. 

[0009] In this invention, it is desirable to use as a record medium the thing which made the macromolecule distribute such 
photochromic material. For example, it can consider as a record medium by accepting the need, and distributing or dissolving 
such photochromic material in macromolecules, such as polyester resin, polystyrene resin, polyvinyl butyral resin, a 
polyvinylidene chloride, a polyvinyl chloride, a polymethyl methacrylate, polymethacrylic-acid butyl, polyvinyl acetate, 
cellulose acetate, an epoxy resin, and phenol resin, with solvents, such as a carbon tetrachloride, benzene, a cyclohexane, a 
methyl ethyl ketone, and a tetrachloroethane. 

[0010] Moreover, also let what was made to distribute or dissolve such photochromic material in the above macromolecule 
media and solvents, applied on the suitable substrate, and formed the record layer be a record medium. Or the thing which 
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carried out the vacuum evaporationo of the photochromic compound on the suitable substrate with a well-known vacuum 
deposition or vapor codeposition with other compounds, and formed the record layer, or photochromic material can be dissolved 
in the above solvents, and also let what was enclosed with the glass cell etc. be a record medium. As an above-mentioned 
substrate, base materials of a common record medium, such as a metal of the shape of glass, plastics, paper, a tabular, or a foil, 
are mentioned. When forming a record layer on a substrate, a reflecting layer, an under-coating layer, and a protective layer can 
be prepared if needed. 

[001 1] Drawing 1 is the outline block diagram showing an example of the record, the reproduction, and the eraser used by this 
invention. The light source of size minuter than wavelength can be obtained by introducing a helium-Ne laser beam, Ar laser 
beam, or semiconductor laser light with glass fiber to the capillary tube for microelectrodes (it being [ 0.5 micrometers or less of 
things which have the aperture of size minuter than wavelength, for example an aperture, ] 0.1 micrometers or less of apertures 
more preferably 0.2 micrometers or less of apertures), or building an EL element in the capillary tube for microelectrodes to it. 
The principle of a myopia field light-scanning microscope (photon STM) is adopted as record, reproduction, and elimination. 
That is, equip record with the above-mentioned light source into an electrostriction element, a record medium is made to 
approach from Z shaft orientations first (usually distance 0. 1 micrometers or less), it scans to X and Y shaft orientations after 
that, and the light source is ON-OFF and recorded according to input. Induction of the change of the absorbance of a medium is 
carried out by this record. 

[0012] Reproduction is performed as follows. The light source uses the same thing as the above. However, you may introduce 
and use the light of different wavelength from the object for record into the same capillary tube. The optoelectric transducer 
which put the reflected light (a reflective film is attached under a recording surface in this case.) or the transmitted light from a 
recording surface on the record presence side or the rear face detects by carrying out intensity modulation of the light source for 
reproduction, or carrying out position modulation in Z shaft orientations. Moreover, you may carry out direct detection, without 
carrying out such a modulation. The difference from the pit which is not made into the recorded pit from the reflected light or the 
transmitted light from a portion from which the absorbance changed changing with records, i.e., recording information, can be 
read in the difference between the reflected light or transmitted light intensity. 

[0013] The same light source as the above performs elimination using the EBANESSENTO light of wavelength from which the 
absorbance changed too. As mentioned above, by making into record material photochromic material which has thermal stability, 
and using the EBANESSENTO light of size minuter than wavelength as the record and reproduction / elimination light source, if 
the size of EBANESSENTO light is 0.1 micrometers and the optical recording 100 times the density of present and it are 0.01 
micrometers, record 10000 times the density of the present optical recording will be attained. 
[0014] 

[Example] Although an example is given and this invention is explained more concretely hereafter, this invention is not limited 
to the following examples, unless the summary is exceeded. 

What distributed the diaryl ethene derivative compound of the example 1 following to polystyrene resin by 5% of the weight of 
concentration was used as the record medium, and record and reproduction were performed using the equipment (about 0.1 
micrometers of apertures of the capillary tube for microelectrodes) of drawing 1 . 
0015] 
Formula 1] 

4 



[0016] First, after changing the whole surface into a coloring state by ultraviolet radiation (300nm < wavelength of lambda< 
400nm), when the helium-Ne laser beam (wavelength of lambda= 633nm) was boiled, it wrote in more and it subsequently 
reproduced by the same helium-Ne laser beam, the record pit of the diameter of 0.2 micrometer was able to be formed. Then, 
elimination of record was completed by irradiating the same helium-Ne laser beam for a long time. 

What distributed the diaryl ethene derivative compound of the example 2 following to polystyrene resin by 5% of the weight of 
concentration was used as the record medium, and record and reproduction were performed using the equipment of drawing 1 . 
[0017] " 
[Formula 2] 
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[00 1 8] It wrote in by Ar laser beam (wavelength of lambda= 488nm). Then, when it reproduced by the helium-Ne laser beam, 
formation of the pit of the diameter of 0.1 micrometer was checked. This pit was eliminable with the same helium-Ne laser beam 
irradiation. 500 times or more of this repeat were possible. 
[0019] 

[Effect of the Invention] According to the rewritable optical recording method of this invention, since formation of the record pit 
of the size of 1 / 10 - 1/100 of the present record pit size is attained for example, recording density can be made into 100 to 
10000 times of the present condition, and it is very useful industrially. 



[Translation done.] 
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